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About Us

* Biocomplexity Institute at the University of Virginia
* Using big data and simulations to understand massively
interactive systems and solve societal problems

e Over 20 years of crafting and analyzing infectious
disease models

* Pandemic response for Influenza, Ebola, Zika, and others

Points of Contact

Model Development, Outbreak Analytics, and Delivery Team

Bryan Lewis

brylew@virginia.edu Przemyslaw Porebski, Joseph Outten, Brian Klahn, Alex Telionis,
Srini Venkatramanan | | Srinivasan Venkqtramanan, Bryan Lewis, |
srini@virginia.edu Aniruddha Adiga, Hannah Baek, Chris Barrett, Jiangzhuo Chen, Patrick Corbett,

Madhay Marathe Stephen Eubank, Galen Harrison, Ben Hurt, Dustin Machi, Achla Marathe,
marathe @virginia.edu Madhav Marathe, Mark Orr, Akhil Peddireddy, Erin Raymond, James Schlitt, Anil Vullikanti,
Lijing Wang, James Walke, Andrew Warren, Amanda Wilson, Dawen Xie

Chris Barrett
ChrisBarrett@virginia.edu
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Overview

e Goal: Understand impact of COVID-19 mitigations in Virginia
* Approach:

* Calibrate explanatory mechanistic model to observed cases
* Project based on scenarios for next 4 months
* Consider a range of possible mitigation effects in "what-if" scenarios

* Outcomes:
* |ll, Confirmed, Hospitalized, ICU, Ventilated, Death
* Geographic spread over time, case counts, healthcare burdens

UNIVERSITYs VIRGINIA

BIOCOMPLEXITY INSTITUTE



Key Takeaways

Projecting future cases precisely is impossible and unnecessary.
Even without perfect projections, we can confidently draw conclusions:

Case rates in Virginia have started to rise slightly

VA mean weekly incidence up to 3.1/100K from 2.1/100K, US up to 7.2/100K (from 4.2/100K)

Fewer zip codes in Virginia (57%, 511 of 896 zips) had zero cases this past week (down from 63%)
Vaccination acceptance remains among unvaccinated larger in some regions than others

Projections show uptick in activity, with larger growth possible fueled by Delta’s increasing prevalence

Recent updates:
* Delta variant dominates and has impacts on severity of disease
e Study scenarios: Fall resurgence and Fatigued control spike in summer

e Limited waning of natural immunity included in fit and projections, also with seroprevalence update

The situation continues to change. Models continue to be updated regularly.



Situation Assessment
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Case Rates (per 100k) and Test Positivity
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https://data.cms.gov/stories/s/q5r5-gjyu

County level test positivity
from RT-PCR tests.

BRe8R: <5.0%

(or with <20 tests in past 14 days)

Yellow: 5.0%-10.0%
(or with <500 tests and <2000 tests/100k and
>10% positivity over 14 days

B8 >10.0%

(and not “Green” or “Yellow”)


https://data.cms.gov/stories/s/q5r5-gjyu

District Trajectories

Hockey stick fit
. . . . . Portsmouth
Goal: Define epochs of a Health District’s COVID-19 incidence o= T
to characterize the current trajectory e I
Method: Find recent peak and use hockey stick fit to find ' i
inflection point afterwards, then use this period’s slope to ?
define the trajectory ] e - o

Apr
2020

Description Weekly Case Rate # Districts
P (per 100K) bounds (prev week)
Declining Sustained decreases following a recent peak below -0.9 3 (4)
Steady level with minimal trend up or down above -0.9 and below 0.5 19 (30)

Sustained growth not rapid enough to be considered

above 0.5 and below 2.5 12 (1)
a Surge
Currently experiencing sustained rapid and
In Surge significant growth 2.5 or greater 1 (0)
il UNIVERSITYsVIRGINIA
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District Trajectories — last 10 weeks

# Districts

(prev week)
Declining 3(4)
Plateau 19 (30)
Slow Growth 12 (1)

In Surge 1(0)

Curve shows smoothed case rate (per 100K)
Trajectories of states in label & chart box
Case Rate curve colored by Reproductive
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Estimating Daily Reproductive Number

July 12t Estimates

Date

Confirmed R.

Date Confirmed
Diff Last Week

State-wide
Central
Eastern

Far SW
Near SW
Northern
Northwest
Methodology

1.047
0.927
1.116
1.002
1.000
1.159
1.075

0.185
-0.164
0.174
0.033
0.601
0.344
0.073

* Wallinga-Teunis method (EpiEstim?) for cases by confirmation date
* Serial interval: updated to discrete distribution from observations (mean=4.3, Flaxman et al, Nature 2020)
* Using Confirmation date since due to increasingly unstable estimates from onset date due to backfill

1. Anne Cori, Neil M. Ferguson, Christophe Fraser, Simon Cauchemez. A New Framework and Software to Estimate
Time-Varying Reproduction Numbers During Epidemics. American Journal of Epidemiology, Volume 178, Issue 9, 1
November 2013, Pages 1505—-1512, https://doi.org/10.1093/aje/kwt133

15-Jul-21

mber

Reproduction nui

VA state-wide RE with 7 day moving window by confirmation date 2021-07-12

—— Totalled

T T
19 26 03 10 17 24 31 07 14 21 28 05 12

May Jun Jul
2021

VA RE by VHASS region with 7 day moving window by confirmation date 2021-07-12



https://doi.org/10.1093/aje/kwt133

Vaccinations Shis
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Vaccination Acceptance by Region

Corrections to surveys:

* Facebook administered survey is timely and broad, but
biased by who accesses Facebook and answers the survey

e Correction approach:

* Calculate an over-reporting fraction based on reported
vaccinations compared to VDH administration data

* Cross-validate coarse corrections against HPS survey at
the state level and corrected in same manner

COVIDcast accepting VDH proportion

FEglen corrected vaccinated
Central 71% 62%
Eastern 68% 57%
Far SW 49% 49%
Near SW 63% 55%
Northern 79% 73%
Northwest 69% 62%
Virginia 12% 63%
15-Jul-21

il UNIVERSITY VIRGINIA

100

[ accept_reg
[0 propvax_reg
80 A .

[ ]
L] .

-Ehegl®

40

propvax_county

20 A

® £ = = £ H
= i) i w U u
g 2 5 5 £ £
35} freg W
- “ s 2 5
=
VHASS_Reg

Grey Bar: Survey measured and corrected acceptance
Green Bar: Proportion of eligible population
administered a vaccine

Dots: Proportion administered at least one dose for
each county
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Vaccine Acceptance in Virginia - COVIDcast

Acceptance remains high:

Virginia - Vaccine Acceptance

—F covdvacciated or sccep * Proportion of Virginians that have already or would definitely or
accept covia vaccine
] -';,_‘j,“' ...... probably accept vaccination if offered today
ol o * Survey respondents are reporting high levels of vaccination of ~80%
reflecting bias of the mechanism
7 * Top reasons for hesitancy: side effects, distrust (increasing),
20/ unnecessary (increasing)
* More likely to take if recommended by: doctors and friends
04 . . .
& 9 s o e * Reasons unnecessary: Not serious, not high risk, or other
2o 2% 28% 2 2% 2 2o o . .
time_value Virginia - Vaccine Hesitancy
°° —— sideeffects *0 —— distrust gov
Virginia - Vaccine Unnecessary allergic health condition
W= 50 1 i ineffec:tmery || 50 i prﬁgnant
—— dont §pend time Urm.8cessa Y " religious
—— not high risk . —}— dislike vaccines | Ml |! M | I 1 04 —}— other
50 4 . ,‘,’[ic:eurfﬁ": | » —+ ;oatitr:::::;nended ‘|||||I|I| |||||1||I| ||||II||"|||“I | i I.-II :
404 r;:;el?eneﬁaal d A ' i , ! 30 { — low priority 30 4
30 | ,..,,. dlstrust vaccines l\M.H m 20 ]
° 10 - I'wlll i .' Ll I|M| J 10 4 b
»? 101‘& 101"06' 101"06 101‘31 ° o | o | .0‘3 .0‘3‘ o | ° o o o e o I
’ time_value P P 2P 2P 2 27 27 7 7 7
time_value time_value
Data Source: https://covidcast.cmu.edu -
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Vaccine Acceptance Components over Time

0.8 variable

— Administersd Vaccines
Cormected Acceptance

0.7
aurdayed Vaccimated
Unvaccinated Accaptancs
0.6
Vaccine Acceptance has risen as
05 vaccination rates have climbed

£ * Corrected Acceptance reflects the daily

= | measured overall acceptance

E‘ * Unvaccinated Acceptance shows still
~10% of those who are unvaccinated

" are definitely or probably willing to be
- vaccinated
e Unvax acceptance has declined a bit
04 and leveled off in last couple of weeks,
final 10% may be waiting for FDA
an N I S S N A [ I S N approval
Mar07 Mar2l  Apr04  Apr18  May02 May16 May30  Jun 13
Date
Data Source: https://covidcast.cmu.edu filll UNTVERSITYsf VIRGINIA
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Vaccine Acceptance by Region- COVIDcast

Levels of Acceptance and potential acceptance in flux:
* Nearly all the “Definitely Yes” have been vaccinated, yet there are 10-15% remaining across the regions
* Northwest and Southwest (to lesser degree) see growth in “probably not”, seemingly from “definitely not”

Unvaccinated Only All Respondents

Near SW Northwest Northern

Near SW Northwest Northern

0.30 4
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Data Source: https://covidcast.cmu.edu it UNIVERSITYof VIRGINIA
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Proportion

Vaccine Acceptance by Age Group

0.9+ variable 1 1 variable
— Administered Vaccines — Administered Vaccines
0.8 Corrected Acceptance 0.9 Corrected Acceptance
Sureeyed Vaccinated Surveyed Vaccinated
07 Unvaccinaled Acceptance 0.8 Unvaccinated Acceptance
0.7+
0.6
e 0.6
0.5 B8
S o5
2o
0.4 E
0.4
0.3
0.3
0.2
0.2
0.14 0.1-
0.0

0.0

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
Mar07  Mar2!  Apr04  Apr18  May02  May 16  May 30  Jun 13 Mar07  Mar21  Apr04  Apr18  May02  May 16  May 30  Jum 13
Date Date

Vaccine Acceptance Components over time for Younger Adults (25-34 and 35-44 year olds)
* Limited response rate for over 45 age groups

e Corrected Acceptance for younger adults is a little lower than the overall population

e Slight trend upward in past 3 months for 25-34, but 35-44 has remained relatively stable
* Around 20% of unvaccinated in these age-groups remain accepting but unvaccinated

il UNIVERSITYz VIRGINIA Data Source: https://covidcast.cmu.edu
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SARS-CoV?2 Variants of Concern

Emerging new variants will alter the future trajectories
of pandemic and have implications for future control

* Emerging variants can:
* Increase transmissibility
* Increase severity (more hospitalizations and/or deaths)
e Limit immunity provided by prior infection and vaccinations

* Genomic surveillance remains very limited

* Challenges ability to estimate impact in US to date and
estimation of arrival and potential impact in future

Ancestral — — v
D614G + — v
B.1.1.7 Alpha +++ — v
B.1.351 Beta + ++++ v
P.1 Gamma ++ ++ NG
B.1.429 Epsilon + + v
B.1.526 lota + + v
B.1.617.2 Delta +4+++" ++H NG

*Relative transmissibility to B.1.1.7 yet to be fully defined

“Effectiveness from real world evidence vs. severe illness, not all vaccines are effective vs all
variants, and importance of 2-doses, especially for B.1.617.2 for which 1 dose of mRNA or AZ is
only ~30% effective # May carry more immune escape than P.1, to be determined

r[ X

. ;‘,3’:‘ Y, World Health

7
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CDC Variant Tracking
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https://www.cdc.gov/coronavirus/2019-ncov/transmission/variant-cases.html
https://outbreak.info/situation-reports?country=United%20Kingdom&country=United%20States&division=California&division=Virginia&pango=B.1.1.7&selected=United%20States&selectedType=country
https://www.who.int/en/activities/tracking-SARS-CoV-2-variants/
https://twitter.com/EricTopol/status/1399404958210871301

SARS-CoV?2 Variants of Concern

Ut Sormpc: 2021.07.07 os Sarmple: 2651.06.20

Alpha o - Lineage B.1.1.7
Prevalence: Levels have stalled and are now dropping in most states; flat in VA \ [~ -
Transmissibility: Estimated increase of 50% compared to previous variants. B.1.1.7’s mutations * \‘;
boost its overall levels of viremia; study from Public Health England shows contacts of B.1.1.7 | - 11
cases are more likely (50%) to test positive T D Hf,obreak_m Outbreak Info
Severity: Increased risk of hospitalization (60%) and mortality (60%). Danish study shows
B.1.1.7 to have a 64% higher risk of hospitalization, while Public Health Scotland studies showed nited sates 0% 5.1.351) o005 9o
a range of 40% to 60%; Study in Nature estimates 60% higher mortality e it Sl 2021620
Beta [ - Lineage B.1.351 . )
Prevalence: Levels have remained low, as this variant’s transmissibility can’t compete with " o
B.1.1.7, however, as more of the population becomes immune it may gain an advantage ;

. W it o oSSR | Mot el e UL D
Immune Escape: Many studies show that convalescent sera from previously infected individuals  #=#=s=s==ss=z522" = = &, 5 & &
does not neutralize B.1.351 virus well which is predictive of protection, however, vaccine
induced immunity shows signs of effectiveness e e 17 0 o 00% 01
Gamma vy - Lineage P.1 ul
Prevalence: Nationally at 10%, slow increase in VA at 9% o ]
Study estimates 17-32% of all infections in Manaus in 2021 were reinfections, which helps N w
explain data from Brazil demonstrating P.1’s continued dominance in Rio despite presence of o st s LA | ] ol |
B' 1.1'7 e peity .J.w 2021 s
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https://outbreak.info/situation-reports?pango=B.1.1.7&selected=USA_US-VA&loc=USA&loc=GBR&loc=USA_US-VA
https://www.medrxiv.org/content/10.1101/2021.03.31.21254687v1.full.pdf+html
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3792894
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/961042/S1095_NERVTAG_update_note_on_B.1.1.7_severity_20210211.pdf
https://www.nature.com/articles/s41586-021-03426-1_reference.pdf
https://outbreak.info/situation-reports?pango=B.1.351&selected=USA_US-VA&loc=USA&loc=USA_US-VA
https://www.medrxiv.org/content/10.1101/2021.03.17.20200246v1.full.pdf
https://www.medrxiv.org/content/10.1101/2021.03.09.21252641v1.full.pdf
https://www.nejm.org/doi/full/10.1056/NEJMc2104036
https://www.cell.com/action/showPdf?pii=S1931-3128%2821%2900137-2
https://www.biorxiv.org/content/10.1101/2021.02.27.433180v1.full.pdf
https://outbreak.info/situation-reports?pango=P.1&selected=BRA&loc=BRA&loc=USA&loc=USA_US-CA
https://www.medrxiv.org/content/10.1101/2021.05.10.21256644v1.full.pdf
https://virological.org/t/genomic-surveillance-of-sars-cov-2-in-the-state-of-rio-de-janeiro-brazil-technical-briefing/683/1
https://outbreak.info/situation-reports?country=United%20Kingdom&country=United%20States&division=California&division=Virginia&pango=B.1.1.7&selected=United%20States&selectedType=country

SARS-CoV?2 Variants of Concern

Delta § - Lineage B.1.617.2 and related subvariants U< S A L3 Sl 0310026
* Delta plus 0+ lineage which contains the K417N mutation is emerging as a =
sub-variant that is even more transmissible. Declared a VoC in India
e Strain shows continued growth in Europe and across US, predicted to
predominate in coming weeks (July 2" in VA), Scotland now experiencing ™ .
highest daily case counts, driven by Delta e, - “ D
« More reports describe time Delta variant escapes vaccine immunity, with T — st
recent Israeli study showing a 64% efficacy against infection, however, JE e
remains highly effective against hospitalization and death | - 1
* In the UK the hospitalization to case ratio declines over all age groups. N E S
Despite Delta’s increased severity, the UK has lower hospitalizations and B ik
deaths with Delta dominating than previously experienced with Alpha | More vaccine lower levels of
\ - ‘ virus, which infers less
* Public Health Scotland study in Lancet suggests Delta is e o e oo o continues A
2x more likely to cause hospitalization than AlPha ... e s e o ssoss o Europe
* Recent Lancet study shows vaccinations continue A s
to show reduced infectiousness even ] == ATt 5 o
in breakthrough cases L R - : mmdiﬁd
effective against ST, Wwithalpha
infection with Delta P v e e v B S The Economist

compared to Alpha o xp oo am oo A baE AR % RSSR  RS) I S EY 202 13
Financial Times ~
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https://outbreak.info/situation-reports?pango=B.1.617&loc=IND&loc=GBR&loc=USA&selected=IND
https://twitter.com/trvrb/status/1392132896576602119
https://www.medrxiv.org/content/10.1101/2021.06.28.21259420v1
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(21)01358-1/fulltext
https://www.gov.il/en/departments/news/05072021-03
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(21)01358-1/fulltext?utm_campaign=lancetcovid21&utm_source=twitter&utm_medium=social
https://www.sciencedirect.com/science/article/pii/S2666776221001277#fig0003
https://twitter.com/TWenseleers/status/1414557762277810176?s=20
https://www.economist.com/graphic-detail/2021/07/12/england-faces-the-sternest-test-of-its-vaccination-strategy
https://www.sciencedirect.com/science/article/pii/S2666776221001277#fig0003
https://www.ft.com/content/5a24d39a-a702-40d2-876d-b12a524dc9a5

Variant of Concern Trajectories
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Other State Comparisons

Trajectories of States
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«  More states showing some activity with surges in the plains and * VA and neighbors mostly show minimal growth or maintain their

southern Midwest plateaus

e States with low vaccination rates and high Delta show most activity
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Recent Cases Correlate with Delta and Low Vax

HHS

16 Region 1

. Mo 22§ESE§ Mean cases per 100K vs. Delta prevalence,

N Egg sized by vaccine coverage

o o raon 7 * Mean case rate in last month correlates

NV Region 8 .
2 Fegion © with the current levels of Delta
11 0 complete_vax_percent prevalence
= 30

« 10 B - o * States with smaller “size” are least
o LA . o .
§ o : “ vaccinated and most susceptible to high
g o 0 case rates
g7 p & @  Virginia currently low case rate despite

6 ks - moderate delta prevalence

59 o oR

4-

3 v SC

ol o _ OH

ME DC wH . . . .
@ Vlrglnl'a in
0 the middle
0 10 20 30 40 50 60 70 80 %0 100 of the pack
delta_prevalence (%)
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Race and Ethnicity cases per 100K

Race and Ethniclty gemstor Rates per 100K of each Racial-Ethnic population

1200 [ ] Two or more races
. i * Each Health District’s Racial-Ethnic population is
e Black

o Asian or Pacifc Islander J— plotted by their Hospitalization and Case Rate

population_size

10001 @ 150000 * Points are sized based on their overall

450000 ot @vington . . .

isooooo v population size (overlapping labels removed)
750000 ichmond .

| o * Change in rates over the last 2 weeks
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Recent Incidence Compared to Summer 2020

Recent Incidence Compared to Weekly Summer Mean by County
Mean: 0.46; Median: 0.32; IQR: 0.12-0.58

Ratio of Recent Case Rate compared to mean

Case Rate during Summer 2020

e Ratio has climbed slightly

* VA: 11% of counties above average of last
summer (9% last week)

e US: 19% this week, 17% last week

0.5

1.0 1.5 2.0 2.5
Proportion of Last Week's Incidence to that of Weekly Summer Mean

15-Jul-21 23



Zip code level weekly Case Rate (per 100K)

Case Rates in the last
week by zip code

* Adjusted Color gradient
to lower rates, thus red
is a lower prevalence

* Some counts are low
and suppressed to
protect anonymity, those
are shown in white

15-Jul-21

Rank Zip Code Name Prev Point Prevalence by Zip Code Point f’revalence
1 23436 Suffolk 580 (2021-07-10) - High : 1000+
2 24076 Claudville 450 ! 667
3 24083 Daleville 420
4 23084 Kents Store 410 . aad
5 24614 Grundy 380 Low: 0
6 24258 Hiltons 360 Units=ActiveCas.es/100,000
7 23801 Fort Lee 300 (| Sopaeed
8 24593 Spout Spring 290 ~ Data

9 24250 Fort Blackmore 280
10 23930 Crewe 270

Only includes zips with pop = 1000 and no supp. data.
* Denotes zip codes with state prisons.

OF
Based on Spatial Empirical Bayes smoothed point prevalence for week ending 2021-07-10.

il UNIVERSITYsVIRGINIA
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Risk of Exposure by Group Size and HCW prevalence

Case Prevalence in the last week by zip code used to calculate risk of encountering
someone infected in a gathering of randomly selected people (group size 25)

* Group Size: Assumes 2 undetected infections per confirmed case (ascertainment rate from recent
seroprevalence survey), and shows minimum size of a group with a 50% chance an individual is infected by
zip code (eg in a group of 120 in Suffolk, there is a 50% chance someone will be infected)

 HCW prevalence: Case rate among health care workers (HCW) in the last week using patient facing health
care workers as the denominator

Prevalence Ratio

Rank Zip Code Name Size Group Size Needed for 50% Group Size HCW Prevalence / Case Prevalence )
1 23436 Sufolk 120 Likelihood of 21 Infected High : 450+ (2021-07-10) ’ Higher HOw Prev [ ° 1
2 24076 Claudville 153 } pre 390 o [ 41
3 24083 Daleville 165 330 G/ I
4 23084 Kents Store 170 270 - 2
5 24614 Grundy 184 210 " 1:1
6 24258 Hiltons 190 150 { A o leed=l 1:2
7 23801 Fort Lee 234 %0 0 ,"Rock-nsnam‘ % 1:3
8 24593 Spout Spring 241 Low : 30 ‘ f S i . Staors . I q 5

9 24250 Fort Blackmore 247 K N ‘ Higher Case Prev )
10 23930 Crewe 255 [ e [ ya Wl A

Only includes zips with pop = 1000 and no supp. data ) / al 22 Lo oy Nl SRR 9 B -
* Denotes zip codes with state prisons. oy /N g\ arde / . Loui <. —~ . —
> :
} Accomack

Northampton

4

AP

S e

Based on Spatial VErn'piri-ca«i Bayes smoothed point prevalence for week ending 2021-07-10.
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Current Hot-Spots

Case rates that are significantly different from neighboring areas or model projections

* Spatial: SaTScan based hot spots compare clusters of zip codes with weekly case prevalence higher than
nearby zip codes to identify larger areas with statistically significant deviations

 Temporal: The weekly case rate (per 100K) projected last week compared to observed by county, which
highlights temporal fluctuations that differ from the model’s projections

Spatial Hotspots

Clustered Temporal Hotspots

Spot Zip Code Name Conf. Point Prevalence Hot Spots by Zip Code Getis-Ord Gi* HotSpots Weekly Point Prevalence Model Residuals Resid;:ialh e
1 24614 Grundy 99% (2021-07-10) , B Cold Spot - 99% Confidence Model 30JUN Predicting Wit Casfsdl a0
: 0, ; . _07- an Expecte
2 24083 Daleville 99% 2o, Cold Spot - 95% Confidence Week ending 2021-07-11 o 300
3 23801 Fort Lee 99% SUoIN/ 200
4 23436 Suffolk 99% Ly [ rewdounn Cold Spot - 90% Confidence v/ fetionn T00
o S s o {Warren
5 23930 Crewe 99% NA. 0 ey Not Significant P ¢ o 01 -
6 24076 Claudville 99% / /2 \rauquien,  (aitex ] Hot Spot - 90% Confidence / . Fauquier\ (O HFairax _200
7 23084 Kents Store 99% /Rocingram Pege b ‘ W Hot Spot - 95% Confidence fRosinet e AN -300
H H 0, A S \Culpeper, T ( Culpeper\ Y Fewer Cases
8 23111 Mechanicsville 99% pure Sagsons o s{saros| Il Hot Spot - 99% Confidence (e 2 o Stent than Expected [l ~4*°
9 24258 Hiltons 95% ¢ e ,o e [ 4 > e 1 g Low : -500
" o ¢ - ng s — range & (
10 23487 Windsor 95% T a0 Lk , 7, Augusta ey ; Cases /100,000
i ) Bath (&) o Louisa s ~ \ bl . - = ’ ‘
11 24593 Spout Spring 90% ] P A7 e i : TN s /Lo L, P
12 24230 Coeburn * 90% £ Rockbridge y h / i / Rockbridge 'y . 3
13 23173 U. of Richmond 90% £ e ey KL [Henover if | Accomack > /" Neison ) _ (Flvanna Hanover %, %19 Accomack
g)Sleynlg‘ceI:dzeI:z&se:«mgﬁazl;gggoanr: no supp. data : 7. Botetourt ™ (% A.'""m' 3 5 Buckingham : - Botetourt fmhoet . Buckinghem AR W \j~ : \
< 7R raig / A \ 4 @ / A 3 @ % > f
,—/\:*’ R N Glle«s' - e ; \\» ,'?\W\ = 5 R o Ws S BN ok W i b Buchanaﬁ' ™ 2 < Gﬂ“ —"} C <371 Bediord Sl i iy Ches,‘ameld.-—f' 4 York W
ANt o e \ { et bell 1, [ s Sy 2 AN | - 5 G o 4 -  § ! ¥
| N Tazewel < Bland il e f i S = leay' T < suy [\ { N " Tazewell Bland 5 Mont. | ¥ _Nottoway & sy fL\§
"..’V\Ixse\12 BN \ e A\ Pulaski % Y $ Aath 7~~~/ Charlotte T =l Dinwiddie [ . ‘s | Wise B/ Pulaski % ! A Charlotte i Dinwiddie )
& L o ) / Frankin [ / =< i ; L1 4> . od 7 ¢/ Franklin 7 {
{ @u ) Russel (T < wythe N\ <~ Floyd /° / / . f/Lunenburg | N, sussex 7 \gM0. T { @ "\ Russell Wythe Floyd Lunenburg S Sussex -~ ° {1
/ Nl e SR Frariorpd "] Phisytvania f Halifax T -IBrunswick| | // [ { ) il , ! ot iRt [ L s B K / )
L:e A S 9 ’ Zvasmngm G;ayson 174 ) o 6 q | : 2\l Meckienburg ) '1‘; dq /7 sufol | Lee Seot Y(vasmngm Grayson i I patrick 1 o  Mockisnburg i/ o ‘ Buftok
_ 1S = " RN (ad ey | oy | /0= | N [ { | Henry | y o ! J
. . . Moran's | = -0.003168, Z-Score = 0.164149, P-Value = 0.869614
Based on Global Empirical Bayes smoothed point prevalence for week ending 2021-07-10. [ No Residual Autocorrelation Detected
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Social Vulnerability and Total Vaccination Rates

Comparison of social vulnerability and total vaccination rate since the start of vaccination

* Social Vulnerability: Each county’s Social Vulnerability Index (CDC) compared with the level of vaccination

Vaccinations versus Social Vulnerability Index Quantiles

- SvI
[ | Vaccine Doses

&
High Vax-Low SVI

Pink:  High Vax-High SVI
Blue:  Low Vax-Low SVI
Purple: Low Vax-High SVI

9 095 1 ¢ ‘ a . Q\\&(\ %
Albemarle Louisa ‘é\‘\ 3 3 F.
nover \\\W .
Craig X |

] b\

Powhatan * N
s . L Chesterfield ‘ \ d
Bedord “'ﬂm’ !‘;\3 ;

S AN
C' . Campbell -\A‘"
oway 2
Dinwiddie!
4 D

Nottoway;
Pulaski

: Franklin
Russell Wythe " Floyd /
Ao
O N} t

Rittsylvaniall S
alifax

Washington
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Social Vulnerability and Total Vaccination Rates

Comparison of social vulnerability and total vaccination rate since the start of vaccination

* Socioeconomic Social Vulnerability: Each county’s Social Vulnerability Index — Socioeconomic component
(CDC) compared with the level of vaccination, shows high SE vulnerability an low vaccination

Vaccinations versus Socioeconomic SVI Quantiles
(Start to 2021-07-10) SVI Theme 1
Fredegck Vaccine Doses
' L

28

N\ a 4.5

G &

N

i

‘ $ o

045 05 0.55 06 0.65 0.7 0.75 08 085 09 0.95 1
SVI Theme 1 Augusta ()

5 7\
o g
a Albema L 08
Botetourt ot Buckingham l
sterfield 2
Bedford Eaadta ¥
: Campbell =
Bland.
Pulaski 3 Charlotte!

Amelia e
Russell Wythe Floyd
Rittsylvanial
astindien GraySor - Patrick Mecklenburg: e
Grayson reitas i
lenry;

High Vax-Low SVI
High Vax-High SVI
Low Vax-Low SVI
Rust: Low Vax-High SVI

% I

%

& |Northampton
i

linenburg

Smyth:
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Social Vulnerability and Total Vaccination Rates

Comparison of social vulnerability and total vaccination rate since the start of vaccination

* Minority and Language Social Vulnerability: Social Vulnerability Index — Minority and Language component
(CDC) compared with the level of vaccination shows strong correlation of high ML SVI and high vaccination

Vaccinations versus SVI Minority Status & Language Quantiles
(2021-06-27 to 2021-07-10) " SVI Theme 3

Fredeéick [ Vaccine Doses

cine Doses per 100k
2T A

Rockingham

e 3 R B @ B B8 N » & & B
8 8 8 8 8 8 8 8 8 8 8

AS 05 055 .6 1 . 2 X 4 3 1
SVI Theme 3 Augusta

Albemarle

High Vax-Low SVI
“lue:  High Vax-High SVI
Gold:  Low Vax-Low SVI

“ Hanover »
. = Buckingham | ‘
Green: Low Vax-High SVI & LA
Mont. Campbell 0

Amelia

Charlotte
Brunswick|

Henry, A SR ¥
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Model Update — Adaptive Fitting
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Adaptive Fitting Approach

Each county fit precisely, with recent trends used for 5 Fairfax County 21059
future projection 0]

25

* Allows history to be precisely captured, and used to guide bounds o
on projections s |

Model: An alternative use of the same meta-population  *]

model, PatchSim
FEI-b M:ar ﬁqI:-r M.Iay Juln Jull

* Allows for future “what-if” Scenarios to be layered on top of 2020
calibrated model

* Eliminates connectivity between patches, to allow calibration
to capture the increasingly unsynchronized epidemic

date

External Seeding: Steady low-level importation S e (V) AL
* Widespread pandemic eliminates sensitivity to initial / A ' i *
conditions ., )k !
* Uses steady 1 case per 10M population per day external Dl Dyarics BpsaaaSate 1+
Seeding Susceptible = . —; IIn_.fe::{tious =% Removed
i UNIVERSITY¢/ VIRGINIA
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Using Ensemble Model to Guide Projections

Ensemble methodology that combines the Adaptive with
machine learning and statistical models such as:

* Autoregressive (AR, ARIMA)
* Neural networks (LSTM)
e Kalman filtering (EnKF)

Weekly forecasts done at county level.

Models chosen because of their track record in disease
forecasting and to increase diversity and robustness.

Ensemble forecast provides additional ‘surveillance’ for
making scenario-based projections.

Also submitted to CDC Forecast Hub.

fili UNIVERSITYs VIRGINIA
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Virginia
Bl AR_spatial
060.0K{ mmm AR
I ARIMA
Bl SEIR
I PatchSim_adpt-Delta /
400K 7 EnKF : v
N LSTM
B Ensemble
20.0K 1 f %3
—v— Q“‘i\l\
0.0 ! y . . =11 ~me S |
3 Q) Q3 (VP o1
0-0 0y Vv % Ve s
Virginia Beach, Virginia Loudoun, Virginia
- AR _spatial
4.0K BN AR spatial
- AR MA 3.0K | m=m AR
. SEIR N ARIMA
3.0K | s Patchsim_adpt-Del ,:RhSm e
== 20K { = g™
2.0K =) LSTM
1.0K ﬁ q 1.0K /-/\/
00 N et A& IEP-5 AT ‘9K -
20° o O 19 ;0 0! ) a0h 03 05 o1
20 20 202007 20 R B A N A SN 7 A
Roanoke City, Virginia Richmond City, Virginia
800.0 - AR spatial = AR _spatial
600.0 - AR MA LK : 2§|MA
r- :R hSim_adpt-Delta 1.0k - :tl:h&m_adpwelta
E KF EnKF
400.0 750.0 | g 15TM
=1 E eeeeeee 500.0 BN Ensemble
200.0 /"] VY 250‘0 A d/ \//\
0. 0 ‘Q-‘vsc oo 0.0 d \ Q—\s../ e
020%° 1010 Ao v ® 1 2020% oo o 19 9103 01
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Seroprevalence updates to model design

Several seroprevalence studies provide better
picture of how many actual infections have occurred

* CDC Nationwide Commercial Laboratory Seroprevalence
Survey estimated 14.5% [12% — 18%] seroprevalence as
of March 4t — 17% up from 10.5% a month earlier

These findings are equivalent to an ascertainment ratio of
~2x in the future, with bounds of (1.3x to 3x)

* Thus for 2x there are 2 total infections in the population
for every confirmed case recently

* This measure now fully tracks the estimated

VA Seroprevalence Data
March 2021 (Second Half)

Seroprevalence Estimate

14.5%
5% Confidence Interval: 12 2%-18.0%

Number of Estimated Infections

1,220,000 7
nfidence Interval: 1,024,000-1,511,000 14.5%

Total Number of Cases Reported by End of 3/31/2021
619,366

igen target
Nucleocapsid (% infected)

Catchment Area: Statewide Number of Samples Tested: 1,855

Age Specific Seroprevalence Estimate

0-17

18-49 ®167%
50-64 ® 10.4%

65+ ®s2%

Sex-Specific Seroprevalence Estimate
Male

Female ®13.9%

@
ascertainment over time
. . : |
* Uncertainty design has been shifted to these bounds 1111 |
(previously higher ascertainments as was consistent S AL B
earlier in the pandemic were being used)
https://covid.cdc.gov/covid-data-tracker/#national-lab
it UNIVERSITYs VIRGINIA
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Calibration Approach

e Data: COVIlZ—l9 in Virginia:
* County level case counts by date of onset (from VDH) e,
* Confirmed cases for model fitting Cases, Hospitalizations and Deaths
* Calibration: fit model to observed data and ensemble’s forecast ;;5?6?4 Hospitalizatons™ Deatts
* Tune transmissibility across ranges of: e 30,900 11,467
* Duration of incubation (5-9 days), infectiousness (3-7 days) ' gt [ s e “oso i

th people with a positive test (Confirmed), and symptomatic with a known exposure to COVID-19 (Probable).
zation of a case is captured at the time VDH performs i

case investigation. This underrepresents the total number of hospitalizations in

* Undocumented case rate (1x to 7x) guided by seroprevalence studies

represent the number of confirmed and probable cases
ted the updated CDC COVID-19 confirmed and probable surveillance case definitions on August 27, 2020. Found

eported to VDH in the past 24 hours.

* Detection delay: exposure to confirmation (4-12 days) - L coronavirus disease 2019-covd:19/case definition/
Outbreaks
* Approach captures uncertainty, but allows model to precisely track the full Total Outbreaks® Outbreak Associated Cases
trajectory of the outbreak
3,730 77,573

* Project: future cases and outcomes generated using the collection Of ..o cmescue v rimsiocusy o
: :
fit models run into the future e

Testing Encounters PCR Only* Current 7-Day Positivity Rate PCR Only**
* Mean trend from last 7 days of observed cases and first week of 7,806,275 2.4%
ensemble’s forecast used T e

Multisystem Inflammatory

Syndrome in Children

* OQutliers removed based on variances in the previous 3 weeks

Total Cases* Total Deaths
* 2 week interpolation to smooth transitions in rapidly changing 76 0
tra'ectories Cases defined by CDC HAN case ency.cde; n/2( n004 )
J Accessed 10:00am July 14, 2021
https://www.vdh.virginia.gov/coronavirus/
it UNIVERSITYs VIRGINIA
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https://www.vdh.virginia.gov/coronavirus/

Scenarios — Transmission Conditions

* Variety of factors continue to drive transmission rates
* Seasonal impact of weather patterns, travel and gatherings, fatigue and premature
relaxation of infection control practices
* Plausible levels of transmission can be bounded by past experience
* Assess transmission levels at the county level from May 1, 2020 — Sept 1, 2020 or
current, whichever is highest
* Projection Scenario:
* Adaptive: Control remains as is currently experienced into the future

* Additional study scenarios with Fall Resurgence:
* Fall: Resurgence to worst of Fall 2020 starting in September and ramping up quickly

* Fatigued Control:
* Highest level of transmission (95t percentile) increased by additional 5%

. Trjmsition to this level over 4 weeks, remain at this level for the summer, then return to
Adaptive

 UNIVERSITYo VIRGINIA
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Last updated: Jul 13 NEW DOSES GIVEN TOTAL PEOPLE VACCINATED
Partally vaccinated ccin

ceinated [l Fully vaccinat ed
Bars = Daily Value, Line = 7-Day Average

ssssss

Scenarios — Vaccination Conditions - 1 C

uuuuu
ool
% Pop. Vaccinated \ Tot. inated: 184,544
. . . At least one dose \ 50% - Fully vaccinated: 159.68M

V All: 55.6% 2.00m / .’\,\

dCClne daracteristics s Wi
65+: 88.7%

30% -
J M A

Fully vaccinated 1.00M \ 20% -

* Pfizer/Moderna: 50% after first dose, 95% after second dose (3.5 week gap) £%32 ./ USA = =
* J & J:67% efficacy after first (and only) dose
* Delay to efficacy from doses is 14 days, immunity lasts at least 7m (NEJM study) .

Distributed: 10.51M ¢ 1oy 90%-
Administered: 9.42M
% Used: 90% 80%-
o.

Vaccine Administration Scenarios R Jf“v\ "
, _ xS g V1 YA
» Status quo (no label): COVIDcast corrected acceptance estimates (statewide s e MUy
mean is ~73%) reached by Labor Day. swmo ./ Virginias,
* Optimistic (VaxOpt): Expand VA mean acceptance to ~85% (with all counties
reaching a minimum of 65%, max of 95%).
» Acceptance at county level = regional acceptance +/- relative current vax Weekly VA doses administered by

]
EI I

H
g B
s

Last updated: Jul 13 NEW DOSES GIVEN TOTAL PEOPLE VACCINA.TEAD
waecinates

s 5 4
$.‘

0.0M

Source: https://ckeiIvi7.<githu\b.io/vaccine dashboard.html

manufacturer
. . . . . Shibped
* Front-loaded rollout (two-thirds of the remaining in half the time) = =
200000 1 e
status quo  Vaxopt status quo VaxOpt _ Emgg:::: ;;
6.0M q status quo " pate Date — (Pfizer, 1)
q Q20201231 M33K  113.3K ] | — (pfizer, 2)
| VaxOpt 8 2020-12-31 133K 113.3K 150000
5.0M L S 20210131 655%K 559K )
> 2021-01-31 769.2K 769.2K
a.0M] -E 2021-02-28  5697K 569.7K _g 2021-02.28 a1 .
i -1 B ] S 20210831 27M 27M
3.0M > 2021-04-30 1.2M 1.2M E 2021-04-30 38M  3.8M
oM S zoz05-3:1 5835k 583K 8 P AT AT 59000
: g 2021-06-30  241.3K 254.8K 2021-06-30 aBM a7M
1.0M1 S 2021073 350K 784.5K 2021-07-31 50M  5.4M
2021-08-31 1757 390K 2021-08-31 52M  58M °
0.0 . ‘ 2021-09-30 191K 42.2K 2021-09-30 52M  59M B Feb Mar Apr May Jun Jul
AL o> o o> ok P 0 ol - date
N 2% 2% 2% RY 2% RY 2% A% RY -
SN LR A L R A L N iii UNIVERSITYs VIRGINIA
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https://www.nejm.org/doi/full/10.1056/NEJMc2103916?query=featured_home
https://ckelly17.github.io/vaccine_dashboard.html

Scenarios — Delta o Variant Condition

Variant Delta 0 has exhibited ability to outcompete other variants
and now is dominant in the US and most states

Transmissibility: Delta’s relative transmissibility compared to
Alpha is better understood (60% more transmissible) and its
weighted growth fits a 60% growth advantage well

Immune Escape: Delta has been observed to evade immunity,
both natural and vaccine-induced, however, uncertainty remains
high thus this is NOT factored into the model

Severity: Delta, similar to alpha, appears to cause more severe
iliness with estimates ranging from 50% to 200%, at the moment
assume 60%

Delta Variant Scenario:

* Continues to grow on 60% more transmissible trajectory,
reaches 50% prevalence on July 2"9 and is also 60% more severe
than alpha
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https://outbreak.info/situation-reports?country=United%20Kingdom&country=United%20States&division=California&division=Virginia&pango=B.1.1.7&selected=United%20States&selectedType=country

Projection Scenarios — Combined Conditions

Adaptive
Adaptive-VaxOpt

Adaptive-Delta

Adaptive-Delta-VaxOpt C

None
None

60%

60%

SQ
VO

SQ

VO

Likely trajectory based on conditions remaining similar to
how they are now

Vaccination through Labor Day reaches an optimistically
high level of expanded coverage (85%)

Likely trajectory based on conditions remaining similar to
now, but with increasing prevalence of Delta variant

Vaccination through Labor Day reaches an optimistically
high level of expanded coverage (85%), with increasing
prevalence of Delta variant

Transmission Controls: C = Current levels persist into the future

F = Fatiguing controls drift to worst levels of last summer and persist

None = Variety of variants, no future txm boosting, but with severity impacts from current levels
60% = Prevalence of Delta ramps up according to logistic growth and is 60% more transmissible
SQ = Status quo acceptance leads to low rates of vaccination through the summer

VO = Vaccination acceptance optimistically expands with increased rates through the summer

Variant Boosting:

Vaccinations:



Study Scenarios — Additional Conditions
Name | Abbv | Desripton

Shift to worst transmission from Fall 2020 starting on Labor day and
Fall Surge Fall continue for 4 weeks to replicate increased transmission from
seasonal effects and changes in human activities

Worst case trajectory if control conditions deteriorate to highest

Fatiguing Control .
SHine Fat|gueContro| transmission rates of the past

Measures

Added to existing conditions:

Variant Boosting: None = Variety of variants, no future txm boosting, but with severity impacts from current levels
60% = Prevalence of Delta ramps up according to logistic growth and is 60% more transmissible
Vaccinations: SQ = Status quo acceptance leads to low rates of vaccination through the summer

VO = Vaccination acceptance optimistically expands with increased rates through the summer
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Daily Confirmed cases

Outcome Projections

Estimated Hospital Occupancy

Scenario Adaptive
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District Level Projections: Adaptive

Projections by Region

Projections by District
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District Level Projections: Adaptive-VaxOpt

Projections by Region

Projections by District
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District Level Projections: Adaptive-Delta

Projections by Region

Projections by District
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Hospital Demand and Bed Capacity by Region

Capacities* by Region — Adaptive-Delta
COVID-19 capacity ranges from 80% (dots) to 120% (dash) of total beds

Central Eastern Far SW
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Adaptive-FatigueControl-Delta scenario shows it remains possible to generate more hospitalizations:
* Far Southwest and Near Southwest have highest potential

* Assumes average length of stay of 8 days éﬁ?UNIVERSITYofVIRGINIA
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https://nssac.bii.virginia.edu/covid-19/vmrddash/

All Scenarios — Fall Surge and Optimistic Vaccination

Impact of expanded vaccine acceptance against a Fall Surge

 Fall Surge on top of more prevalent Delta can create a sizeable

spike in cases

* Expanded vaccination coverage to optimistic levels curtails the

impact of a Fall Surge as well as Delta (50K-80K cases)

» Possibility of significant surge in fall given continued low
vaccination coverage with presence of delta and seasonal

effects

15-Jul-21
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Virginia’s Progress on Population Immunity

Population immunity

Natural Immunity and Vaccines combine to
produce a population level of immunity .

VHASS_Reg

Near SW I

e Duration of immunity from infection with SARS-

CoV2 still not well understood

Northwest

0 20

40 60 80

% of population immune

* We assume a conservative 6 month period of

protection for these calculations

* Natural immunity is well calibrated to recent
seroprevalence surveys

Central

e Vaccine induced immunity is likely to last longer, castern

we assume indefinite protection

Far SW

* This also assumes that all administered vaccines Near SW

remain protective against current and future novel

variants

e Population immunity depends on a very high

Northern

Northwest

proportion of the population getting vaccinated Virginia

* Using regional vaccine acceptance

15-Jul-21

fili UNIVERSITYs VIRGINIA

BIOCOMPLEXITY INSTITUTE

78%

73%
65%
72%
84%
78%
78%

* As of July 11, 2021
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Additional Analyses
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Overview of relevant on-going studies
Other projects coordinated with CDC and VDH:

* Scenario Modeling Hub: Consortium of academic teams coordinated via MIDAS / CDC
to that provides regular national projections based on timely scenarios

* Genomic Surveillance: Analyses of genomic sequencing data, VA surveillance data, and
collaboration with VA DCLS to identify sample sizes needed to detect and track
outbreaks driven by introduction of new variants etc.

* Mobility Data driven Mobile Vaccine Clinic Site Selection: Collaboration with VDH
state and local, Stanford, and SafeGraph to leverage anonymized cell data to help
identify
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COVID-19 Scenario Modeling Hub

https://covid19scenariomodelinghub.org/viz.html

Collaboration of multiple
academic teams to provide
national and state-by-state
level projections for 4
aligned scenarios that vary
vaccine rates (high — low)
and levels of control
(moderate and low)

e Round 7 concluded this
week

e Round 6 available next
week

Round 4 Results were published
May 5%, 2021 in MMWR

15-Jul-21

Round1

Round 2

Round 3

Model Projection

New scenario for models are defined in each

round

Round 6

Scenario defined as of 2021-05-25
Medel Projecting from Epiweek 21 to Epiweek 47

Scenario A Scenario B
High Vaccination High Vaccination
Low Variant High Variant
Transmissibility Transmissibility
Increase Increase
(A-2021-06-08) (B-2021-06-08)

Scenario C Scenario D
Low Vaccination Low Vaccination
Low Variant High Variant
Transmissibility Transmissibility
Increase Increase
(C-2021-06-08) (D-2021-06-08)

Location:
us -
al regions (American Samoa, Guam, Northern Marianas

Island, Virgin Isla

Target:

Each mo

© Incident Cases
Cumulative Cases
Incident Deaths

Cumulative Deaths

Incident Hospitalization

Cumnulative Hospitalization

Uncertainty Interval:

None
50 %
O 95%

ds) not included

Round 4 Round 5

x different targets

Incident Cases (in Thousands)

1,000

1,000

the plat display.

Projected Incident Cases by Epidemiological Week and by Scenario for Round 6

( - Projection Epiweek; -- Current Week)

Zoom in the graph by click and drag (double-click
to zoom-out)

Scenario A; High Vaccination, Low Variant Transmissibility Increase Scenario B; High Vaccination, High Variant Transmissibility Increase View:
Ensemble
All
/\/\v\ f‘l
|
Scenario C; Low Vaccination, Low Variant Transmissibility Increase Scenario D; Low Vaccination, High Variant Transmissibility Increase
T T T T T T T T
B ks e
o0 ¥ 5o
Op 2 .
%, T Epiweek
g End Date for Epivireek
Double-click on a model name to only display it _y _ pcaryed Incident Cases CU-AGE-ST Ensemble JHU_IDD-CovidSP JHUAPL-Bucky Karlen-pypm
Click on a model name to remave it or add it from
MOBS_NEU-GLEAM_COVID UNCC-hierbin USC-Slkjalpha UVA-adaptive UVA-EpiHiper === Ensemble_LOP
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https://covid19scenariomodelinghub.org/viz.html
https://www.cdc.gov/mmwr/volumes/70/wr/mm7019e3.htm

COVID-19 Scenario Modeling Hub — Round 6

Round 7 scenarios explore the effects of a
variant similar to the Delta (B.1.617.2)
against different backgrounds of
vaccination. Includes some vax escape

Vaccinations by Nov 30
* LowVacc — 70% overall coverage

* HighVacc — 80% overall coverage

Emerging Variant Impact (s% prevalence on may 29t
* LowVar —40% more transmissible

* HighVar — 60% more transmissible

https://covid19scenariomodelinghub.org/viz.html

See more
detailed notes

for each scenario
below

High Vaccination
(Low hesitancy)

HighVacc

LowVar

HighVar

Low Impact Variant
(low transmissibility increase,
no immune escape)

High Impact Variant
(high transmissibility increase,
no immune escape)

Scenario A

Vaccination:

- Coverage saturates at 80%
nationally among the vaccine-
eligible population* by December
31, 2021**

VE is 50%/90% for
Pfizer/Moderna against the Delta
variant, against symptoms

(1%t /2" dose)

J&J no longer used

Variant:
-  40% increased
transmissibility as compared
with Alpha for Delta variant.
Initial prevalence estimated at
state-level by teams.

Scenario B

Vaccination:

- Coverage saturates at 80%
nationally among the vaccine-
eligible population* by December
31, 2021%*

VE is 35%/85% for
Pfizer/Moderna against the Delta
variant, against symptoms

(1=t /2" dose)

J&J no longer used

Variant:
60% increased
transmissibility as compared
with Alpha for Delta variant.
Initial prevalence estimated at
state-level by teams.

Low Vaccination
(High hesitancy)

LowVacc

Scenario C

Vaccination:

- Coverage saturates at 70%
nationally among the vaccine-
eligible population* by December
31, 2021**

VE is 50%/90% for
Pfizer/Moderna against the Delta
variant, against symptoms

(1t /2™ dose)

J&J no longer used

Variant:
- 40% increased
transmissibility as compared
with Alpha for Delta variant.
Initial prevalence estimated at
state-level by teams.

Scenario D

Vaccination:

- Coverage saturates at 70%
nationally among the vaccine-
eligible population* by December
31, 2021**

VE is 35%/85% for
Pfizer/Moderna against the Delta
variant, against symptoms

(1% /2" dose)

J&) no longer used

Variant:
60% increased
transmissibility as compared
with Alpha for Delta variant.
Initial prevalence estimated at
state-level by teams.



https://covid19scenariomodelinghub.org/viz.html

Daily Confirmed cases

Modeling Hub — Round 7 Prelim Results

Virginia Daily Confirmed - Comparison
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https://covid19scenariomodelinghub.org/viz.html

Data Recommended Mobile Vax Clinic Sites

Detailed and Timely Loca:_cions _ Data Delivered and Disseminated to Locals
o ) , ~ Provides a list of areas most visited by a given
: B0 o0, T -+ demographic group based on SafeGraph mobility
B #*  data that links visits to specific sites and the home
: Census Block Group of the anonymized visitors
T,.,,,,,,,,;._’ } i Lynd;bt:rg
) NG meo | o+~ Demographic Groups: Black, Lantinx, Young Adults
P VT i 8 (20-40), Unvaccinated, and Whole Population
*ﬁ; = Ro'm,ék';'.' : | ;M‘u:e“sg:a‘y’”: > o
A Data Included: Rank, Weight, most visited Day of
~ WS Week, Highly Visited Address, and Lat-Long of area

Goal: Provide frequently visited locations based on populations and vaccination levels one desires to reach
Example: List of location in the Southside frequented by 20-40 year olds

 UNIVERSITYo VIRGINIA

BIOCOMPLEXITY INSTITUTE



Key Takeaways

Projecting future cases precisely is impossible and unnecessary.
Even without perfect projections, we can confidently draw conclusions:

Case rates in Virginia have started to rise slightly

VA mean weekly incidence up to 3.1/100K from 2.1/100K, US up to 7.2/100K (from 4.2/100K)

Fewer zip codes in Virginia (57%, 511 of 896 zips) had zero cases this past week (down from 63%)
Vaccination acceptance remains among unvaccinated larger in some regions than others

Projections show uptick in activity, with larger growth possible fueled by Delta’s increasing prevalence

Recent updates:
* Delta variant dominates and has impacts on severity of disease
e Study scenarios: Fall resurgence and Fatigued control spike in summer

* Limited waning of natural immunity included in fit and projections, also with seroprevalence update

The situation continues to change. Models continue to be updated regularly.
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Agent-based Model (ABM )

EpiHiper: Distributed network-based stochastic disease transmission simulations
* Assess the impact on transmission under different conditions

* Assess the impacts of contact tracing

Detailed Disease Course of COVID-19

» Literature based probabilities of outcomes with
appropriate delays

* Varying levels of infectiousness

* Hypothetical treatments for future developments

Synthetic Population
* Census derived age and household structure
* Time-Use survey driven activities at

appropriate locations _
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